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(54) AIR-CONDITIONING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To sufficiently exhibit the 
dehumidifying function by a method wherein an outside- 
air-conditioning unit that works together with an air 
conditioner includes a desiccant to absorb moisture in 
the outside air and a heat pump that serves as a heat 
source for regenerating the desiccant, and operation of 
the heat pump is controlled based on detected values of ■ 
a humidity sensor. 

SOLUTION: A room is air-conditioned by circulating the 
inside air via an air conditioner and additionally provided 
with an outside-air-conditioning unit that treats and 
supplies the outside air into the room. The outside-air- 
conditioning unit is provided with a desiccant rotor 103 
that repeatedly absorbs moisture and releases moisture 
(regeneration), a sensible heat exchanger 1 04, and a 
heat pump 200 that serves as a heat source for 
regenerating desiccant between an outside air leading 
path A and an indoor air discharging path B. The outside 
air supplied by a fan 102 exchanges heat with the return 

air (regeneration air) and cools down at the sensible heat exchanger 104 after moisture in 
outside air is absorbed by a moisture absorbent of the desiccant rotor 103, and operation 




the 



of the 

heat pump 200 is controlled based on outputs of a humidity sensor provided in the space of the 



room. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the air-conditioning machine which is made to circulate through the indoor air of 
air-conditioning space, and is processed, and the outside tone machine which processes the 
open air and is led in the above-mentioned air-conditioning space. The tone machine outside the 
above DESHIKANTO which adsorbs the moisture under above-mentioned open air, and is 
reproduced by indoor air, The HVAC system characterized by having the heat pump used as the 
heat source which reproduces this DESHIKANTO, and having further the humidity sensor which 
detects the humidity of the above-mentioned air-conditioning space, and the control unit which 
controls operation of the above-mentioned heat pump based on the detection value of this 
humidity sensor. 

[Claim 2] Furthermore, the HVAC system according to claim 1 characterized by forming the 
temperature sensor which detects the temperature of this space in the above-mentioned air- 
conditioning space, and controlling operation of the above-mentioned air-conditioning machine 
based on the detection value of this temperature sensor. 

[Claim 3] The HVAC system according to claim 1 characterized by preparing the heat exchanger 
which performs heat exchange between the open air after the above-mentioned DESHIKANTO 
passage, and the indoor air before passage. 

[Claim 4] The HVAC system according to claim 1 characterized by said heat pump being steamy 
compression equation heat pump. 

[Claim 5] The HVAC system according to claim 1 characterized by said heat pump being an 
absorption type heat pump. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the HVAC system which uses together the air- 
conditioning machine which is applied to a HVAC system, especially is made to circulate through 
indoor air, and is processed, and the outside tone machine which processes the open air and is 
led indoors. 
[0002] 

[Description of the Prior Art] Drawing 8 shows the example of the conventional HVAC system, 
and this is a HVAC system which uses together the air-conditioning machine 3 which is made to 
circulate through indoor air and is processed, and the outside tone machine 1 1 which processes 
the open air and is led indoors. The outside [ this ] tone machine 1 1 is a total heat exchanger 
(enthalpy heat exchanger), and carries out heat exchange of a part for humidity and the sensible 
heat of the open air and indoor air to coincidence. On the other hand, the indoor air-conditioning 
machine (air-conditioner using heat pump) 3 took out the air-conditioning load generated inside 
air-conditioning space, and it is thrown away into outdoor. 
[0003] 

[Problem(s) to be Solved by the Invention] The above total heat exchangers 1 1 had 
comparatively low effectiveness, and since the moisture under open air was carried indoors, the 
air-conditioner 3 was performing moisture removal. By the air-conditioner 3, since latent-heat 
processing (moisture removal) and sensible-heat processing (cooling) were performed to 
coincidence, indoor humidity could not but become dependent on the result. Although there was 
an air-conditioner with a dehumidification function rarely, either, since the indoor atmospheric 
temperature for dehumidification by cooling fell, sufficient dehumidification effectiveness was not 
able to be demonstrated. 

[0004] This invention aims at offering the HVAC system which energy saving and coincidence 
can be made to be able to demonstrate sufficient dehumidification function, and can acquire 
comfortable indoor environment by using together an air-conditioning machine and an outside 
tone machine. 
[0005] 

[Means for Solving the Problem] It is what was made in order that this invention might solve the 
above-mentioned technical problem. Invention according to claim 1 DESHIKANTO which it has 
the air-conditioning machine which is made to circulate through the indoor air of air-conditioning 
space, and is processed, and the outside tone machine which processes the open air and is led 
in the above-mentioned air-conditioning space, and the tone machine outside the above adsorbs 
the moisture under above-mentioned open air, and is reproduced by indoor air, It is the HVAC 
system characterized by having the heat pump used as the heat source which reproduces this 
DESHIKANTO, and having further the humidity sensor which detects the humidity of the above- 
mentioned air-conditioning space, and the control unit which controls operation of the above- 
mentioned heat pump based on the detection value of this humidity sensor. 
[0006] In such a configuration, with the outside tone machine used combining DESHIKANTO and 
heat pump, after making the open air into absolute humidity lower than indoor air, it can supply 
indoors. Therefore, assignment operation which dehumidifies with an outside tone machine and 
mainly dehumidifies temperature control with an air-conditioning machine is attained, and 
achievement of a comfortable environmental condition is attained by control for it to be easy. 
Furthermore, since an air-conditioning machine does not need to dehumidify, the operating- 
temperature head of an air-conditioning machine can be reduced, and energy saving is attained. 
[0007] Invention according to claim 2 is a HVAC system according to claim 1 characterized by 
forming further the temperature sensor which detects the temperature of this space in the 
above-mentioned air-conditioning space, and controlling operation of the above-mentioned air- 
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conditioning machine based on the detection value of this temperature sensor. 

[0008] Invention according to claim 3 is a HVAC system according to claim 1 characterized by 

preparing the heat exchanger which performs heat exchange between the open air after the 

above-mentioned DESHIKANTO passage, and the indoor air before passage, and can raise 

energy efficiency further by exchanging and using the mutual sensible heat. 

[0009] Invention according to claim 4 is a HVAC system according to claim 1 characterized by 

said heat pump being steamy compression equation heat pump. Invention according to claim 5 is 

a HVAC system according to claim 1 characterized by said heat pump being an absorption type 

heat pump. 

[0010] 

[Example] Hereafter, one example of the HVAC system concerning this invention is explained 
with reference to drawing 1 thru/or drawing 4 . the interior of a room (air-conditioning space) 
which drawing 1 should show the basic configuration of the HVAC system concerning this 
invention, and should be air-conditioned — it is the HVAC system which uses together the air- 
conditioning machine 3 which is made to circulate through the air of 2 and is processed, and the 
outside tone machine 1 which processes the open air and is led indoors. Although it is easy to be 
the usual thing which switches and uses a refrigerator and heat pump as an air-conditioning 
machine 3, the thing of arbitration other than this is employable. 

[0011] The humidity sensor 6 which detects the humidity of this space is formed in the air- 
conditioning space 2, and the output of this humidity sensor 6 is inputted into the controller 10. 
This controller 10 controls operation of the outside tone machine 1 based on the detection value 
of a humidity sensor 6 to mention later. The temperature sensor 7 which detects the 
temperature of this space further is formed in the air-conditioning space 2, and the output of 
this temperature sensor 7 is inputted into the controller 20 of the air-conditioning machine 3. 
This controller 20 controls operation of the air-conditioning machine 3 based on the detection 
value of a temperature sensor 7. 

[0012] The outside tone machine 11 is a tone machine outside DESHIKANTO using the 
DESHIKANTO rotor 103 and heat pump 200 which repeat adsorption of moisture, and emission 
(playback), as shown in drawing 2 . That is, the introductory path A which introduces the open air 
indoors, and the emission path B which emits indoor air to outdoor cross, and is prepared in this 
tone machine 1 1 outside DESHIKANTO. And between the open air installation path A of these, 
and the indoor air emission path B, the heat pump 200 used as the above-mentioned 
DESHIKANTO rotor 103, a heat exchanger 104, and the heat source of this tone machine 1 1 
outside DESHIKANTO is formed. As heat pump, although the thing of arbitration may be adopted, 
the steamy compression equation heat pump which the applicant proposed in Japanese Patent 
Application No. 8-22133 previously shall be used here. 

[0013] The open air installation path A connects outdoor space and the inlet port of the blower 
102 for open air installation through a path 107. The delivery of a blower 102 is connected with 
the DESHIKANTO rotor 103 through a path 108. The outlet of the processing air of the 
DESHIKANTO rotor 103 is connected through the sensible-heat heat exchanger 104 and path 
109 which have regeneration air and a heat exchange relation. The outlet of the processing air of 
the sensible-heat heat exchanger 104 is connected with the cold-water heat exchanger 
(condensator) 210 through a path 110, and the outlet of the processing air of a condensator 210 
is connected and formed through outdoor space and a path 111. The cycle which adopts and 
processes the open air and is introduced indoors by this is formed. 

[0014] On the other hand, the air path B for playback (emission path) connects indoor space 
through the inlet port and the path 124 of a blower 140 for regeneration air. The delivery of a 
blower 140 is connected with processing air (open air) and the sensible-heat heat exchanger 104 
which has a heat exchange relation. The outlet of the regeneration air of the sensible-heat heat 
exchanger 104 is connected with the warm water heat exchanger (heater) 220 through a path 
126. The outlet of the regeneration air of a heater 220 is connected through the playback air 
inlet and path 127 of the DESHIKANTO rotor 103, and the outlet of the regeneration air of the 
DESHIKANTO rotor 103 is connected and formed through outdoor space and a path 128. 
Thereby, indoor air is taken in and the cycle exhausted outside is formed. 
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[0015] The heat carrier (warm water) inlet port of said heater 220 is connected to the warm 
water path outlet of heat pump 200 through a path 221, and the warm water outlet of a heater 
220 is connected to the warm water path inlet port of heat pump through a path 222. Moreover, 
the cold-water inlet port of said condensator 210 is connected to the cold-water path outlet of 
heat pump through a path 21 1, and the cold-water outlet of a condensator 210 is connected to 
the cold-water path inlet port of heat pump through a path 212. in addition, the notation with 
which alphabet K-T enclosed with a circle among drawing indicates corresponding air condition 
to be drawing 3 — it is — SA — air supply (processed open air) — in RA, OA expresses the 
open air and EX expresses exhaust air for **** (indoor air emitted). 

[0016] Next, actuation of the tone machine 1 outside DESHIKANTO which makes heat souce the 
heat pump 200 constituted as mentioned above is explained with reference to drawing 3 which is 
the Mollier chart showing the operating state of the part of air conditioning of the example of 
drawing 1 . Through a path 107, it is drawn in by the blower 102 and a pressure up is carried out 
to it, the open air (processing air: condition K) introduced is sent to the DESHIKANTO rotor 103 
through a path 108, and while the moisture in air is adsorbed by the desiccant of a DESHIKANTO 
rotor and absolute humidity falls, air carries out the temperature rise of it with a heat of 
adsorption (condition L). The air to which humidity fell and temperature rose is sent to the 
sensible-heat heat exchanger 104 through a path 109, and heat exchange of it is carried out to 

(regeneration air), and it is cooled (condition M). The cooled air is sent to a condensator 
210 through a path 110, and is cooled further (condition N). The cooled air is supplied to indoor 
space through a path 111. Thus, while enthalpy difference deltaQ arises between the open air 
(condition K) and air supply (condition N), an enthalpy difference and an absolute-humidity 
difference arise also between indoor space (condition Q), and air conditioning of indoor space is 
performed by this. 

[0017] Playback of DESHIKANTO is performed as follows. The indoor air for playback (RA: 
condition Q) cools processing air, and through a path 124, it is drawn in by the blower 140, and a 
pressure up is carried out to it, it carries out [ it is sent to the sensible-heat heat exchanger 
104, and / it carries out a temperature rise itself (condition: R), flows into a heater 220 through a 
path 1 26 is heated with warm water, ] a temperature rise to 60-80 degrees C, and relative 
humidity falls (condition S). 

[0018] This process is sensible-heat change of regeneration air, and since [ remarkable / low ] 
the temperature change is large compared with warm water, even if it decreases the flow rate of 
warm water and the specific heat of air enlarges a temperature change, heat exchange is 
performed efficiently. Since a flow rate decreases by taking the large use temperature gradient 
of warm water, conveyance power is reduced. 

[0019] The regeneration air to which it came out of the heater 220, and relative humidity fell 
passes the DESHIKANTO rotor 103, and removes the moisture of a DESHIKANTO rotor 
(condition T). The regeneration air which passed the DESHIKANTO rotor 103 is thrown away 
outside as exhaust air through a path 128. Thus, the open air by DESHIKANTO is air-conditioned 
by ########(ing) playback of DESHIKANTO, dehumidification of processing air, and cooling, and 
performing them. 

[0020] Next, the control action of the controllers 10 and 20 of the HVAC system which uses 
together the tone machine 1 and the air-conditioning machine 3 outside the above is explained 
with reference to drawing 4 . In this example, it is mainly made to carry out by sharing a 
dehumidification function with the outside tone machine 1, and sharing a temperature control 
function with the air-conditioning machine 3, respectively. Here, the example which used the 
wet-bulb thermometer as a humidity sensor 6 is shown. Since wet-bulb temperature expresses 
quite directly comfortable - or the unpleasant characteristic which human being senses as a 
function of the temperature of space, and relative humidity, this is used for it as it is as an index 
value. 

[0021] Namely, the bound of the wet-bulb temperature defined beforehand is stored in a 
controller 10. And the actuation capacity of the heat pump 200 of the outside tone machine 1 is 
lowered, and when indicated value exceeds this range, actuation capacity is improved for this 
and it is made to lower humidity, when the indicated value of a humidity sensor 6 is contained in 
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this range. That is, a controller 1 0 performs capacity control of the outside tone machine 1 . 
[0022] On the other hand, by the same method, the bound of temperature is set as the 
controller 20, based on the indicated value of a temperature sensor 7, capacity control of the 
air-conditioning machine 3 is performed, and temperature is maintained in the predetermined 
range. It is adjusted so that this may go into the comfortable zone which the humidity and 
temperature of air in the air-conditioning space 2 show automatically to drawing 4 . 
[0023] Drawing 5 shows the example which used the relative humidity meter as a humidity 
sensor 6, and relative humidity is used for it as an index value of control of the outside tone 
machine 1, therefore the comfortable zone is specified in the range of the bound of relative 
humidity. Since the logic of the control in this example is the same as a previous example, 
explanation is omitted. Drawing 6 shows similarly the example which used the absolute 
hygrometer as a humidity sensor 6. 

[0024] In addition, in the above-mentioned example, although controllers 10 and 20, and humidity 
and a temperature sensor were formed according to the individual, of course, it can also prepare 
as one. Moreover, in the above, although capacity control of the outside tone machine 1 and the 
air-conditioning machine 3 was carried out, even if it performs numerical control and ON-OFF 
control which change airflow into coincidence, the same purpose can be attained. 
[0025] Thus, the heat flow of the heat pump part of the constituted tone machine outside 
DESHIKANTO is shown in drawing 7 . In drawing 7 , all heat output is added for a heat input to 
warm water under the heat input and compressor power from cold water. If compressor power is 
now made into the heating value of 1 , in order for the temperature lift of this kind of heat pump 
to pump up heat from 1 5 degrees C of cold water also at the lowest and to make it it carry out a 
temperature up to 70 degrees C, it turns into a 55-degree C temperature lift, it increases 22% 
compared with temperature lift 45 degree C of the usual heat pump, and since a pressure ratio 
becomes high a little, coefficient of performance can be designed to about three profile. 
Therefore, the heat gain from cold water is set to 3, on the other hand, heat output is set to 4 
by a total of one +3, the whole of this heating value heats warm water, and it is used for the tone 
machine outside DESHIKANTO. 

[0026] Although the coefficient of performance (COP) which shows the energy efficiency in the 
simple substance of a DESHIKANTO air-conditioning machine is shown by the value which ** 
(ed) air conditioning effectiveness deltaQ in drawing 3 in the amount of playback heating, 
generally it is reported that it is 0.8-1.2 in profile max. Therefore, since the air conditioning 
effectiveness of 1 will be acquired by the DESHIKANTO air-conditioning machine when 
coefficient of performance (COP) of a DESHIKANTO air-conditioning machine is made into a 
profile 1, if the compressor input of heat pump is set to 1, the drive heating value of a 
DESHIKANTO air-conditioning machine will be set to 4, therefore the air conditioning 
effectiveness of 4 will be acquired with warm water. In this HVAC system, since there is the air 
conditioning effectiveness by cold water three in addition to this, air conditioning effectiveness 
of a total of 7 is acquired, and the coefficient of performance of this whole tone machine outside 
DESHIKANTO is set to the coefficient-of-performance = air conditioning effectiveness / 
compressor input =7. This value far exceeds the value "4 or less" of a system conventionally, 
and has about 45% of energy-saving effectiveness. 

[0027] On the other hand, energy saving is attained also in an air-conditioner 3. That is, with the 
tone machine 1 1 outside DESHIKANTO, since air SA supplied indoors can be made into absolute 
humidity lower than #### RA, it does not need to carry moisture indoors. Therefore, it becomes 
unnecessary for an air-conditioner 3 to dehumidify, and becomes that what is necessary is just 
to carry out sensible-heat processing of air. Therefore, evaporation temperature can take about 
10 degrees C of high air-conditioners 3 that what is necessary is just to cool air at about 20 
degrees C. Thereby, a temperature head becomes small (from 40 degrees C to for example, 30 
degrees C). 

[0028] Since the rates of energy saving by this are deltaT1/deltaT2=30 / 40= 0.75, they become 
about 25%. Therefore, if it takes into consideration that each load rate of the air-conditioner 
which pays the outside tone machine which pays the latent heat, and the sensible heat since the 
sensible heat factor of an air-conditioning load with the average effectiveness as the whole 
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system is 0.7 is a profile 3:7, it will be set to 0.3x0.55+0.7x0.75=0.69, and the rate of energy 
saving will become about 31%. 

[0029] Moreover, since it becomes unnecessary for an air-conditioner 3 to dehumidify and a 
drain becomes unnecessary at this, facility cost and the time and effort of actuation are 
reducible. In addition, although steamy compression equation heat pump was used as heat pump 
200 in this example, if it is the heat souce which has a heat pump operation according to the 
contents mentioned above, anything, it is good, for example, it cannot interfere, even if it uses an 
absorption type heat pump which was proposed to Japanese Patent Application No. 7-333053, 
and the same effectiveness can be acquired. Moreover, in this example, although coldness-and- 
warmth water was used as a heat migration medium, even if it uses the method which changes 
to this and uses evaporation of a direct refrigerant, and a condensation operation, it does not 
interfere. 
[0030] 

[Effect of the Invention] The hybrid outside tone machine which used heat pump and 
DESHIKANTO according to [ as explained above ] this invention, By using combining an air- 
conditioning machine and carrying out assignment operation which dehumidifies with an outside 
tone machine and mainly dehumidifies temperature control with an air-conditioning machine 
Energy saving and humidity control are attained and a comfortable environment can be 
automatically attained by controlling operation of heat pump based on the detection value of the 
humidity sensor which detects the humidity of air-conditioning space. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the basic configuration of one example of the 
HVAC system concerning this invention. 

[Drawing 2] It is the explanatory view showing the basic configuration of the tone machine 
outside DESHIKANTO concerning the example of drawing 1 . 

[Drawing 3] It is the explanatory view showing the DESHIKANTO air-conditioning cycle of the air 
concerning the example of drawing 1 in a Mollier chart. 

[Drawing 4] It is the graph which shows the control approach of the example of drawing 1 . 
[Drawing 5] It is the graph which shows other control approaches of the example of drawing 1 . 
[Drawing 6] It is the graph which shows the control approach of further others of the example of 
drawing 1 . 

[Drawing 7] It is the explanatory view showing migration of the heat of the heat pump concerning 
the HVAC system of this invention. 

[Drawing 8] It is the explanatory view showing the basic configuration of the conventional HVAC 
system. 

[Description of Notations] 

1 Tone Machine outside DESHIKANTO 
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2 Indoor Space 

3 Air-conditioning Machine (Air-conditioner) 

6 Humidity Sensor 

7 Temperature Sensor 
10 20 Controller 

200 Heat Pump 
102,140 Blower 

103 DESHIKANTO Rotor 

104 Sensible-Heat Heat Exchanger 

210 Condensator (Cold-Water Heat Exchanger) 

220 Heater (Warm Water Heat Exchanger) 

A Open air installation path 

B Indoor air emission path 

SA Air supply 

RA **** 

EX Exhaust air 

OA Open air 

deltaQ The air conditioning effectiveness 
deltaq The amount of cooling by cold water 
deltaH The amount of heating with warm water 



[Translation done.] 
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t b- Y#>7'2 0 O^m^hf^t}^ hftis«rc& 

-fft*>*>. c©f ; ->*> hif-DltS i nc«. ft»£ 
^rtK^A-rs^AMssAi. ^F^msr^ft^jftffl-r 
s&ttMB£#£goriW6n-ct>s. -ei/T. c 
n ©nm^Aigss a so'^^^jsscWigss b ©rate 

ifa©^*^ h tf-*l 0 3, 1 0 4 

C©^^> hfttf^l 1 OiSt^Sb- hd<> 
:/2 00#i§:Wf>*m>S„ b- \~ii07'tLXtZ, ffi 20 

^©^©^SfflbTSc^^ ccw, a*Ajwfc*cw 

If8-22 1 33 (Cfcurffi^O/c^mffiSS^t- h 

[0013] ft«»A«iSAtt, sji-agiBiJi-a*Affl 

©3£fU&l 0 2©fRjiP<b*ig8&l 0 7£/M,-C&tsS 
b> 3WM1 0 2©ttttiPSrf r '>*7> 1 0 3 d: 

iHSSl 0 7 r '>*> YU-it 1 0 3© 

Ml 0 4iiBSSl 0 9*/M/tj6RL §P$$l£8!3§ 
1 0 4©*affi3^©fflPtt»*&33&21 2 1 30 

OtHSSl 10*A-LTttfttU #*PI§2 1 0©#Hffi^ 

»©(±jp«^-^rai^ssi 1 1 zftvxmwtLxnm 
$nrt»-5o cftfc**?. ftm^BWAnrMfflbrs 

[0014] — ^^ffl©^mS88 (ScfflUSS) B 

grtSH*S^»ffl©ji®tSl 4 0©(»)AP<!:ig 
881 2 4*/CUr^U. 4 0©R±fflP&*MI 

■gsx mm i^w»c*5gi(^{gi 04i 
smu irn^i 0 4©s^m©wp«s*^ 

£&S§ (flD&Si) 220iigSSl 2 6 40 

2 o©s^m©wp«^>*> h O- * 1 0 

3©B££SiAP£ilISSl 2 7£7>0"r8*&U 7^>* 
> ha-* 1 0 3©W^^©WP«^-^raiiS8S 1 

rt^SraxoAftT. ft«c»»-rs-y- 

[0015] HVBBftlNMB2 2 0 ©&&<* (S*) APtt 
HSS82 2 15r/M,rb-hd<>7'2 0 0©a*ig5SHlP 
(Cgi&U »H&S&2 2 0©S*UiP«igtS2 2 2 4/fl/ 
Tb-hsi<>y©S*i|IKAPK:&i&-r&„ (JIB 50 



#M?9-3 18 128 

4 

«*£P3§2 1 0©»*AP«iSSS2 1 1 Sr/CLTb- h# 
>7 , ©^7Kig8§mPtC^L'. ^*PS2 1 0©ft*WP 
««8§2 1 2£/M,Tb- h tf> 7*©^*ig8§AP«:« 

«. H3 4JttJC-r5a«W>tt«*S%TIB#'r*»). SA 

a*** <*Hii*ftfcft»> rabi» usmsti* 

[00 16KX&C. ^jffi©J;^«:«fiS3n/cb- htf> 

7 - 2 o o%mm®£?z? : ^*j> Yftwmiowt*. 
h i o^«©^pwo^©fww«ii)fesvr * x 

JU^Sf &SH3?r#MLr|»HJ-r.6 0 #A3*l£ftm 
(«EH£«l : WKK ) ttigBS 1 0 7 ^igr^BltS 1 0 2 

-* 1 0 3(cjHe>4a. fj/*>hn-$©KSSl|-cS» 
<*»©*#* ®m 3 4a T MS^iST-r S £ £ 4> 

DSS*5±#Ofc^m«igSSl 0 9*«-C^JSB!R3S»S 
1 0 4«ci*f,n. (W^m) 4^»bT»*P3 
n-5 (ttSSM) . ?ftiP3ti/c^mfiigSSl 1 O^rigr^ 
WWi2 1 0tCjH?,n. 3?>fC^iP3n.2» (W^N) „ ft 

mtitcmmzimi 1 1 i&xmn&imcimsti 

z>. c©«fc^tcor^m (t^K) <t$&m (t^N) t 

©ratCWx>*^b'^AQ*i^DS<!:£fe{C. ^F*9SK 
(«SgQ ) t (DfflK. i> X > $ ;l/ t«RC«e«jBffift**^ 

C. cn&CJ;oTa^ra©?£J5i:Wfcft&„ 
[0017] 7=5^* > h©f?^«^A©J:^«:tft>n^. 

S^«©^rt^ (RA:tt,tQ) ttitlBS 1 2 4 *mx 

mmmi 4 o(c®?i$n. ^nsn-csH^i^^si 0 

Sg: R) . m% 1 2 6*«r»n^S2 2 0(Ci^AL/. S 

7Ktcj:-Drfln^3n6 0-8 o-c*t*iaaji^u, te*f 

[0018] C©iSfittS^m©Hi^t-C&9. s 
^©Jt^«S7KtcJ:b^r# h < ffi < ©S^fk^At ufc 
iS*©§iE«?r^3-l±TSS^t*A^< btti 

s»i*«*A<m>n*. s*©#jffliasM£A# < t 
[0019] sn^2 2 0 zmxtm®&t>mTvtcH 

£&mi : ?*>X>Yu-i' 1 0 3*«jib-Cf r ->*> h 

1 0 3tmMLtcnm^Mim^ 1 2 8*mx$mt u 
r^gptc^r^ti?.. c©«fc^«:i / -C7 ; ^*> h©H^ 

r> ^>*>Kcj:S^«©SiS3*tf ^. 
[0 02 0] ;A(C. ±i5©ni9« 1 £^19«3 
^!S^fA©3>hti-7 1 0, 2 0©iM®)3!W'P ; & 

H4 5r#RiorittB^-rs„ ccomxte. ±tC. ^1^51 
^tifmLxftte^jiSicLx^Zo ccm ss-fe 



(4) 

5 

«?asa. £.m<Dumttu*m&<DMmi: ox. ah** 
t©r, cn£?§tM4L-c*©*gffli>Ti,>s„ 

[002 1] -Tftfc^. ^»^to/cS^SS©±TKS?r 

=>> 1 occiats$-a-r*j<. fir, ss-fe> 
© t - h .-JO 7*2 0 0 ©fPtbefe^^rTtf . fs^m&co 

[0 022] — mWk<Djn£.X. P>hO-720tC 

a tt^c s 4 we v- >«c a s J: ^ fcsa^ 
[oo2 3]ia5«. m&-zisy-6tvxtmu&ft* 

zmw<Duv>'; v\z%<»mwmt'mcxbx><Dx. mm 

SJKH-^rffll^c^^-r 4>©"C* S„ 

[0024] ±sz(Dmmmxa. a^y-u-^i 

0, 20^>, SS- U1§.*2lsV-$:mmK.Wtttfci)K t>) 
ill, — #4L,Ti9:WSt4*>-Ct5«, _biBtC*5C> 

B#tt^;t £ J: 5 &ffc<iifiHJiP-$>0 N - O F F *lJ8J*tT& 

-cfcisi«©aw^^;-c#So 30 

[0 02 5] C©£5CC«)£3ftfc7 r ~>27> hi'fsS®© 
fc- h#>7'g|5#©f&©iffin£07&CSVr,, H7GCtel> 

■c xmmfcfr 6 © a& 4 \mmt)t) r anarc^r a* 
c©a©fc-h!i<>7*©jas';7 Hi&ffi-cfc^Tki 5 

•C*>6J» : £jS*±W T 7 0 °CS-r#S 3 1±S 5 5 

°C©iSS y 7 h 4 <t •) . iiS© t- h * >y©ss u ^ 
k 4 5 -ciztt^x 2 2 %t«»n u . mtiM)m=m <uz> 

#>£©Af&ittt3 4&»). — ffl&tt^fH +3"C4 40 
[0 026] t^>*7> h^iSt8©^tCfcWSJ.^^^ 

awt^-s-ftftflw (cop) u03{c*jwa^^)* 
AQ^n^mmrnxmbtcmx^tiiHK abs&a^? 

0. 8~1. 2t*4Ci*i- fmc$B£3*VCt>-S„ ft 
^T, h£lit8©l&fm& (COP) &ABS1 

<bft£C4K:&.&©r. t-h#>:/©ffiffi«8A#£l 
4-TS4f t ->*>h^ilStS©IEttlfeS»4 4>i:0 > 50 
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XU*K.£iX4(DtfimM^1fimhtlZ>. XOmis*?- 
AX\t. C©ffetC^*(CJ;2)^^** 5 3*S©-C^lt 

i ovmnm^htx. c©^^*> h^ists±»©ii) 
awf = i$mnm/ttnm,D = i 

±00. !«)4 5%©fi^^-M* s A5. 
[0027]-*, xT:3>3(Ctet,>-C4>^i*->l'**- 

a«flMP(iM!ai*r*«wru<tts. st-^t, 173 
> 3 «. 2 0 -cmma^m-rtiu j: < . s^se 
aifccfc-e- 1 o'CiSi< 4*i&. cnccio, ss^ ? K# 

'M<ftS 4 0-C*>6 3 0*C) . 

[0 02 8 ] CtlK J: 
AT 1/AT2 = 3 0/4 0 = 0. 7 5 

r©«*B. ¥^W^^^©P^tb*5 0. 7-C&6 
a>©-en^n©fil?t»I^*5^J63 : 7-C*SC:4£a 

irrs4. 

0. 3X0. 5 5 + 0. 7X0. 75 = 0. 69 
4&«3, ti*M'-$(i^3 l%4ft£„ 
[0 02 9] ttc. XT3>3-CBfcig£T£<£^#&< 

f¥©^?:BlM-r-2.C4*5-CtSo &*s. *»feta]-C 
tt. b-hjJO^2 0 0 4U-C^m)x«l^t-h!j<>^ 

©*-2>^®tS-C*n«<5jffe«i:< , - 
3 3 30 5 3&Cje3gb/i:J:5&i»jK5£fc- 
l»rfc«03M.8:<. ISI«©^m ; £f#-SC4*i-C#€, 0 
s/c **«fe^I-c«. ^S2l««i*4Lr^ia7k*fflu^ 

[0 030] 

IS4. ^is«4*«a^fc-a-rfflc\ ^icftfflt&ic j: «3 

*-T^C4(cJ;<5. [t4SS$fJ®4*SaJ«e 
4!fe0. ^iH^ra©SS*filtH-rSffiS-fe>-9-©^Wffl 
(ca-?l>-Ct- hjJO7*©afe ; &*iJ«il-r^C4«:J;0. 

u^^cis^* a mmcmm? c 4 * . 

CI21ffi©f9#!&iftHJ] 

[0 1 ] *^(C^^^iS->^f-A©— HliWI©S*:« 
[0 2 ] m 1 ©HSfeWC«£^>:*7> h^«©S2|s:^ 
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r rat s> i rn i /ttH > ■»- /•?£■ <fc^ yr\ ^ST S • J-t > . L frtSSffl.*-!- y 

[S3] 0 1 (OWmWCwh^^o^^r^fj ^ hstgrat/'f 


8 

* 1 0. 2 0 ^> hP-7 




Cj \J \J 


b — btfl/y' 


[04] 0 1 <DWJmm(DmWn az&n^y v ^ s 


1 0 9 


1 4 0 4£1U& 


[0 5] 0 1 <DWmm<DvB<Dmw7i(£&mT 7*7 V\:$> 


1 0 s 


^F fills hO*^^ 




i H4 

i yj **• 




[0 6 ] 01 cD^jm^U(^e huCm<Dmwn&&7F>^ ? ^ 


9 i n 






o o n 
z z u 




[07 ] ^^^CD^iavXrACC^^ b — h^^^CD^ 


A 
/A 




cD^tft* Tn-ria wig r * £ o 


B 




[0 8] ^*o^li^xf*A(DS*^^;^mTI^0J0T 


10 S A 






RA 




[^CDlftBJ] 


EX 


«A 


1 5*^*7 > h^ftra 


OA 




2 gft^ 


AQ 






Aq 




6 isg-fe>it 


AH 
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